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ABSTRACT 



A chain of custody form with an associated wireless (e.g., 
RFID) chip results in data being monitored and filed 
electronically, minimizes the need for a multi-part form and 
results in reduced consumable costs to the customer. 
Samples are no longer lost in transit or within a testing 
laboratory, as the RFID chip allows for complete tracking of 
the specimen. Positive location identification is always 
available. All data may be tracked using the RFID chip 
which may prompt the collector or other custodian to 
correctly enter data. The chain of custody is always accurate 
and is never broken. All data may be shared with all parties 
electronically including, for example, an employer, a col- 
lection site, a medical review ofScer, a third party 
administrator, etc. No re-keying of the information is 
necessary, eliminating multiple steps, reducing the potential 
for error, and providing increased efSciencies and decreased 
processing time at reduced costs. 

17 Claims, 4 Drawing Sheets 



U.S. Patent 



Mar. 18, 2003 Sheet 1 of 4 



US 6,535,129 Bl 




U.S. Patent Mar. is, 2003 sheet 2 of 4 



US 6,535,129 Bl 



200 



(start) y 



Query 
RFID chip 



Log ID, date, time 
& other info 



Prompt custodian 
to input additional 
required info 



'202 



'204 



'206 



Store to database 
& print form 



Report to 
Chain-Of-Custody 
network 

( END ) 



'208 



'210 



Fig.2 



U.S. Patent 



Mar. 18, 2003 Sheet 3 of 4 



US 6,535,129 Bl 



Fig. 3 A 



VIENNA PEDIATRIC 
ASSOCIATES 

410 MAPLE AVE., WEST 
VIENNA, VA 221 80 




0015 US 


ACCT NUMBER 







DATE 




APPOINTMENT TIME TYPE 


TIN #54-1881904 


^ RFID Chip 




VISIT NUMBER 


PHYSICIAN NAME 


PATIENT NAME 




RESPONSIBLE PARTY 


INSURANCE INFORMATION 


BIRTHDATE 




COMMENTS 



OFFICE VISITS 



MEDICAL TREATMENTS 



Level 1 (Nursing) 
Level 2 
Level 3 
Level 4 
Level 5 



PREVENTIVE MEDICINE 



Under 1 Year 
1-4 Years 
5 - 11 Years 
12- 17 Years 
Over 18 Years 



SPECIAL SEFWICES (Additional) 



After Hours Visit 
After 10 p.m. Visit 
Sunday /Holiday Visit 
Emergency Visit in the Office 



95115 
95117 
90780 
90782 
J1100 
J0170 
J2920 
J3410 



A4616 
A4617 
A4620 
94665 
J7625 
K0146 
J7640 
16020 



Allergy Injection 

Allergy Injection, Multiple 

IV Infusion Therapy 

Therapeutic Injection 

Decadron, dose: 

Epi / Susphrine, dose: _ 



Injection of Antibiotic 
Rocephin, dose: 



Tympanometry 
Inhalation Treatment, Initial 
Tubing 
Mouthpiece 
Mask 

Inhalation Treatment, Subsequent 

Proventil, dose: 

Terbutaline, dose: 

Vaponephrine, dose: 

Burn, Local Treatment 



IMMUNIZATIONS 



PROCEDURES 



DTaP (Diphtheria, Tetanus, acellular Pertussis 

DTP (Diphtheria, Tetanus, Pertussis) 

DT (Diphtheria, Tetanus - child) 

MMR (Measles, Mumps, Rubella) 

Oral Poliovirus 

Poliomyelitis Injection 

Varicella (Chicken Pox) 

Td (Tetanus, diphtheria - adult) 

Influenza Vims 

Hepatitis A, dose: 

Hepatitis B (0-11 Years) 
Hepatitis B (11-19 Years) 



LABORATORY 



Urinalysis 
Urine Culture 
Urine Sensitivit)^ 
Rapid Strep ID 
PKU, Blood 

Blood Draw /Venipuncture 

Hemoglobin 

Throat/ MP Culture 

Ear, Eye, or Soft Tissue Culture 

DIAGNOSIS ~ 



10120* 
10121 
12011* 
12013* 
12001* 
12002* 
J0670 
A4550 
10060* 
69090 
23500 
L3650 
26720 
69420* 
69210 
94760 
94150 
53670* 
24640 
17110 



Removal FB, Nose 
Removal FB, Eye 
Removal FB, Ear 
Removal FB (Splinter), Simple 
Removal FB (Splinter), Complicated 
Laceration, Face, 2.5 cm or less 
Laceration, Face, 2.6 cm to 5.0 cm 
Laceration, Other, 2.5 cm or less 
Laceration, Other, 2.6 cm to 7.5 cm 

Carbocaine, dose: 

Surgical Tray _ 



Incision and Drainage of Abscess 
Ear Piercing 
Fracture Care, Clavicle 

Clavicle Strap 
Fracture Care, Finger 
Myringotomy 
Removal of Ear Wax 
Pulse Oximetry 
Peak Flow/ 

Catheterization, bladder 
Nursemaid Elbow 
Wart Destruction 



OTHER 



Splint, Wrist or Ankle 
Medical Supply: 



TOTAL CHARGES t 

PAYME NT RECEIVED : 
TYPE I I 



U.S. Patent Mar. is, 2003 sheet 4 of 4 



US 6,535,129 Bl 



CO. LOGO ^'^il 

Employer; 



Fig.3B 



MEDTOX FAX RESULT LINE: 888-295-0466 

On site Screening Custody Form - FAX THIS COPY 



^ Referring Physicia 
DONOR CONSENf/ - 



/B\ /B\ 

RFID Chips 



I To be initiated by tlie PERSON COLLECTING THE SPECIMEN and COMPLETED AS NECESSARY THEREAFTER: 



PURPOSE OF CHANGE 



TEMPORARY STORAGE 



TEMPORARY STORAGE '^^^^ 

Tester's Perform On' 



T C To be completed by person conducting on-site drug test only 

P w RESULTS OF ON-SITE SCREEN TEST □ NEGATIVE □ NON-NEGATIVE: REQUIRES ADDITIONAL TESTING 

^ REMARKS CONCERNING COLLECTION /TEST a"^ 

^ MEDTOX LABORATORIES CONFIRMATION REQUEST:! ) 



-II 



J To be completed by MEDTOX 

I DATE RELEASED BY PRINTED NAME /SIGNATURE RECEIVED BY PRINTED NAI 
Month Day Year 

COURIER 

THE RESULTS FOR THE ABOVE IDENTIFIED SPECIMEN ARE: 

□ NEGATIVE □POSITIVE,fortliefolki»n9:D □ 

□ □ □ □ □ 

□ TEST NOT PERFORMED □ SPECIMEN INTEGRITY RESULTS OUTSIDE RANGE 



RFID 
Chips 



us 6,535^ 

1 

CHAIN OF CUSTODY BUSINESS FORM 
WITH AUTOMATED WIRELESS DATA 
LOGGING FEATURE 



FIELD OF THE INVENTION 

This invention relates to maintaining a chain of custody 
for object handling, and more particularly, to a chain of 
custody form or associated label including a radio frequency 
identification chip allowing electronic chain of custody form 
processing. 

BACKGROUND AND SUMMARY 
Important decisions are often made based on laboratory 
analyses. For example, a physician will often decide on a 
diagnosis or a treatment based on lab results. In other 
contexts, an employer might make a hiring or a firing 
decision based on the results of a drug test, or a court or jury 
might decide a legal case based on lab results of a DNA test, 
blood alcohol test or the like. 

Important questions that may arise in these (and other) 
contexts is whether the laboratory tested the correct sample, 
and whether the sample was tampered with before it was 
tested. While the possibility of intentional tampering might 
seem unlikely, criminal defendants often allege that law 
enforcement ofScials and/or laboratory personnel have tam- 
pered with incriminating evidence in order to "frame" the 
defendant. More commonly, there is always the possibility 
of mixing up samples or test results between different 
people. Imagine a situation in which samples from two 
different patients get mixed up — resulting in both patients 
being given incorrect diagnoses and treatments. It is very 
important that the laboratory and/or hospital or office per- 
sonnel responsible should take care to prevent mix-ups from 
occurring. 

The most effective way to avoid such problems is to 
establish a strict chain of custody for each laboratory 
sample. Generally, a chain of custody process tracks or 
audits the sample as it passes through each step. To establish 40 
and evidence chain of custody, laboratories commonly use 
specialized chain of custody forms requiring each and every 
custodian of a particular sample to certify certain informa- 
tion. For example, the person who collects the sample 
typically certifies his or her identity and the time and date on 45 
which the sample was collected. The courier, common 
carrier or other entity transporting the sample from the 
collector to the laboratory may provide, on the same or 
different form, a certification establishing courier identity, 
how long the courier had the sample, etc. Seals applied to the 50 
sample or its container can establish that no one has tam- 
pered with the sample in transit. The laboratory receiving the 
sample may complete an additional portion of the chain of 
custody form to evidence when the sample was received and 
by whom, when the test was performed and by whom — all 55 
of which information can be used to establish a very strict 
evidentiary basis and assurance that the sample has not been 
mixed up with another sample, has not become stale or 
spoiled, and has not be tampered with. Commonly-assigned 
U.S. Pat. No. 5,976,014 to Petrick et al. entitled "Integrity go 
Seal Form/Label Combination" discloses a particularly 
advantageous business form that can be used to provide 
evidence of chain of custody and absence of sample tam- 
pering. 

While existing chain of custody forms and associated 65 
procedures are often successful in establishing a rigorous 
chain of custody that virtually eliminates the possibility of 
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sample mix-ups and tampering, a problem still remains that 
such existing forms and associated procedures are typically 
time-consuming to follow and complete. Commonly, each 
and every custodian of the sample must take the time to 
complete all of the information required on the chain of 
custody form. There is often no backup source for missing 
information — requiring a new sample to be collected and 
re-tested. In life-threatening or other time-critical situations, 
the time required for re-testing may mean the difference 
between a favorable or an unfavorable outcome. In legal 
contexts, it may be impossible to go back and re-test — so 
that even a single missing piece of information on the chain 
of custody form might be outcome-determinative. In 
addition, chain of custody forms and procedures (like all 
human endeavors) are subject to human error. 

Some ability to perform automatic backup checking and/ 
or to automate some of the chain of custody processes would 
be highly desirable. While computers and other automation 
equipment have been used in the past in connection with 
chain of custody processes, many such arrangements require 
extensive data entry and/or optical scanning technology to 
enter data into any of several computer systems used to track 
the sample and the form. Accordingly, further improvements 
are possible and desirable. 

The present invention overcomes these problems by pro- 
viding a new chain of custody form and/or associated label 
that includes a radio frequency identification chip. The radio 
frequency identification (RFID) chip allows pertinent data to 
be monitored and filed electronically — minimizing the need 
for a multi-part form and reducing consumable costs to the 

In accordance with one aspect of the invention, data is 
tracked automatically using the RFID chip. The chip or 
processes associated therewith can prompt a data collector to 
enter the data correctly. An unbroken chain of custody can 
be automatically maintained accurately through automated 
means. The RFID chip allows data to be shared electroni- 
cally with various parties (e.g., employer, collection site, 
medical review ofScer, and third party administrator) with- 
out need to rekey the information. Automatic entry of the 
data may occur upon the specimen entering the laboratory. 
Since the RFID chip allows for complete tracking of the 
specimen, loss of samples in transit or at a lab is minimized 
and positive identification becomes more reliable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These, as well as other features and advantages of this 
invention, will be more completely understood and appre- 
ciated by careful study of the following more detailed 
description of presently preferred example embodiments of 
the invention taken in conjunction with the accompanying 
drawings, of which: 

FIG. 1 shows an example preferred embodiment chain of 
custody data collection system using radio frequency iden- 
tification chip capabilities; 

FIG. 2 shows an example chain of custody data logging 
operation; and 

FIGS. 3A and 3B show example chain of custody forms. 

DETAILED DESCRIPTION OF PRESENTLY 
PREFERRED EXAMPLE EMBODIMENTS 
FIG. 1 shows a chain of custody data collection system 50 
provided by an example preferred embodiment of the 
present invention. This example system 50 is described, for 
purposes of illustration, in the context of establishing a chain 
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of custody for medical samples being delivered to a labo- 
ratory 52 for analysis, but the invention is not to be limited 
to this particular example. 

In the example system 50 shown, a collection custodian 
54 such as a nurse or an employer may collect a sample 100 5 
to be tested. The sample may be, for example, a specimen of 
bodily fluid (e.g., blood, urine, etc.) that the collection 
custodian 54 seals into a conventional plastic container and 
matches to a chain of custody form 102 such as described in 
the above-referenced U.S. Pat. No. 5,976,014. The coUec- « 
tion custodian 54 may complete certain information on the 
chain of custody form 102 using manual and/or automated 
means to establish the time and date of collection; the name, 
medical record number and/or other identity of the owner; 
and other information associated with the sample 100 or its 15 
collection. 

Unlike in the conventional case, the chain of custody form 
102, sample 100 container, and/or associated label is pro- 
vided with a radio frequency identification (RFID) chip 106. 
RFID chip 106 is of a conventional design and may include, 
for example, a conventional active or passive radio fre- 
quency transponder that, when queried by an RFID logger 
108, responds by wirelessly providing a unique identifica- 
tion value such as a serial number or other arbitrary unique 
or other distinctive identifier that distinguishes that particu- 
lar RFID chip (and thus the form 102 and/or sample 100 
associated therewith) from other forms and/or samples. 
Most such conventional RFID chips 106 comprise passive 
devices that respond with a characteristic signature indicat- 
ing an identifying number or string upon being exposed to 
radio waves of the appropriate frequency. Other such known 
RFID chip arrangements are able to store information sent to 
them, and to later reveal the information in response to a 
query. Still other such devices operate based on mechanisms 
other than radio frequency (e.g., light waves, sound waves, 
etc.). The present invention is intended to encompass all 

As shown in FIGS. 3A and 3B, one particularly advan- 
tageous arrangement is to embed the RFID chip 106 within 
the form 102 and/or within an associated adhesive label so 
that it is permanently associated with the form and/or label. 
In this particular example, to de-associate the RFID chip 106 
from the associated form 102 one would need to tear (i.e., 
destroy) the form — which destruction will be evident imme- 
diately upon inspection of the form. Through this 
mechanism, it is difScult if not impossible in the preferred 
example embodiment to lose, de-associate or otherwise 
tamper with the association between RFID chips 106 and 
associated forms 102. Furthermore, the form or label 
described in the above-referenced U.S. Pat. No. 5,976,014 
with RFID chip 106 affixed thereto can be used to positively 
associate form or label 102 including RFID chip 106 with a 
particular sample container 100 so as to establish a positive, 
permanent association between the RFID chip and the 
collected sample. 

FIG. 2 is a flowchart of an example data collection 
process 200 that may be performed by RFID logger 108 
shown in FIG. 1. In the FIG. 2 example, the RFID logger 108 
may query the RFID chip 106 (block 202) to receive the go 
RFID chip's identification (and other) information and/or to 
send information to the RFID chip. The RFID logger 108 
(and/or the RFID chip 106 in some arrangements) may log 
this identification information along with date, time and 
other pertinent information (block 204). 55 

In one example embodiment, RFID logger 108 may 
prompt the collection (or other) custodian 54 to input 
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additional required information either manually (e.g., my 
writing the information onto form 102 using a pen or pencil) 
and/or automatically (e.g., by inputting information into a 
computer workstation or other electronic device via a 
keyboard, barcode scanner, optical character reader, speech 
recognition device and/or other data input means) (block 
206). This additional information may become part of form 
102 and/or a data record 110 that RFID logger 108 (and/or 
chip 106) records. RFID logger 108 may record the collected 
information onto form 102 and/or in an associated data 
record 110 (block 208) — ^which data record is associated 
with the particular RFID chip 106. 

Typically, the collection custodian 54 may, after the data 
collection process is complete, provide the samnle 100 and 
form 102 (or one or more parts thereof in the case of a 
multi-part form) with associated RFID chip 106 10 an 
intermediate custodian 56. In one example, intermediate 
custodian 56 might be a courier entrusted to deliver sample 
100 to a laboratory 52. In other contexts, intermediate 
custodian 56 might be a storage facility such as a records 
room, some other intermediate handler of the sample, or any 
other person or entity entrusted with temporary custody of 
sample 100. There may be any number of intermediate 
custodians 56. 

In the example embodiment shown in FIG. 1, intermedi- 
ate custodian 56 also has an associated data logger 108 that 
may query the RFID chip 106 and provide an additional data 
collection process as shown in FIG. 2 — resulting in addi- 
tional information being provided on form 102 and/or an 
additional data record 110 that is associated with (and may 
or may not be stored by) RFID chip 106 and thus also with 
sample 100. 

In the example embodiment, the sample 100 and associ- 
ated form 102 eventually reaches a laboratory 52 for analy- 
sis. In this example system 50, laboratory 52 (as the final 
link of the chain of custody) also — like all of the other 
custodians before it — has an RFID logger 108 that queries 
the RFID chip 106 associated with sample 100 and performs 
a data collection and recording process as shown in FIG. 2. 
Laboratory 52 may thus perform automatic logging of 
sample 100 based on the same identification supplied by 
RFID chip 106 that the collection custodian 54 (and all 
intermediate custodians 56) used in their own respective 
logging processes. 

As shown in FIG. 1, one interesting capability provided 
by system 50 is the ability to exchange data records 110 
between custodian sites. For example, each RFID logger 108 
may be coupled to the Internet, an enterprise intranet, a local 
or wide area network, the telephone network, or other data 
network 112. Data network 112 allows the various data 
loggers 108 to share automatically collected information 
and/or record the collected information to a centralized or 
distributed database facility 114 for archival and manage- 
ment purposes. Data network 112 allows data records 110 
associated with an RFID chip 106 to "follow" the RFID chip 
in the sense that any node connected to the network may (if 
authorized) access a record tagged to the RFID chip. This 
capability allows the data record 110 to travel with the RFID 
chip 106 even though the RFID chip may, in some 
embodiments, contain no data storage capability of its own 
beyond an identification string. The centralized or distrib- 
uted database 114 may be used to, for example, indepen- 
dently establish a chain of custody of sample 100 based on 
the logging information obtained from RFID chips 106. In 
one example embodiment, a data terminal 116 (e.g., a 
workstation, browser-based appliance or other display and 
data input means) may be used to review and/or print 
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electronic chain of custody audit trail developed by a 
network of RFID loggers 108. Such a chain of custody audit 
trail can be used to substantiate the information provided on 
form 102 and/or to independently establish a chain of 
custody for sample 100. In one example, a seal affixed to 5 
sample 100 into which RFID chip 106 has been embedded 
and the information automatically logged based upon the 
RFID chip 106 may be all that is required a sufficient chain 
of custody for certain purposes. 

Several types of forms 102 can be used with the RFID lo 
chip 106. For example, the FIG. 3A form comprises a 
conventional lab work request form that, by itself, does not 
include enough information to establish a chain of custody 
for the associated sample. In this particular example, RFID 
chip 106 is embedded within a label afhxed to the FIG. 3A 15 
form. The chain of custody associated with sample 100 is in 
this case provided mostly or exclusively by automatically 
monitoring and interacting with the RFID chip 106. 

The FIG. 3B form includes enough information to estab- 
lish a strict chain of custody for an associated sample. For ''^ 
example, the form requires the donor, the collector, the 
temporary storage custodian and the laboratory technician to 
all supply and write down or print information establishing 
a chain of custody for the associated sample 100. In addition, 
the FIG. 3B form includes a separable label portion used for 
sealing an associated sample 100 container with the donor's 
initials and the date to prevent tampering. In this particular 
embodiment, RFID chips 106 are providing within this label 
for each of three sample 100 containers so as to 
automatically, independently and individually track the 
chain of custody of each sample container. Additional, RFID 
chips 106 may be provided in other portions of the label to, 
for example, provide laboratory confirmation information, 
courier information and the like. The FIG. 3B form is 
especially advantageous for use in drug testing in connection 
with potential employment or the like. 

The chain of custody form 102 with RFID chip 106 results 
in all data being monitored and filed electronically — 
minimizing the need for a multi-part form and resulting in 
reduced consumable costs to the customer. Samples 100 are 
no longer lost in transit or within laboratory 52, as the RFID 
chip 106 allows for complete tracking of the specimen. 
Positive location identification is always available. All data 
may be tracked using the RFID chip 106 which may prompt 
the collector 54 or other custodian to correctly enter data. 
The chain of custody is always accurate and is never broken. 
All data may be shared with all parties electronically 
including, for example, an employer, a collection site, a 
medical review officer, a third party administrator, etc. No 
re-keying of the information is necessary, eliminating mul- 
tiple steps, reducing the potential for error, and providing 
increased efficiencies and decreased processing time at 
reduced costs. 

While the invention has been described in connection jj 
with what is presently considered to be the most practical 
and preferred embodiment, it is to be understood that the 
invention is not to be limited to the disclosed embodiment, 
but on the contrary, is intended to cover various modifica- 
tions and equivalent arrangements included within the scope gQ 
of the appended claims. 

I claim: 

1. A business form comprising: 

a first portion providing chain of custody information 
therein; and 65 

a second portion linking said form with at least one 
specimen; 
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wherein said business form further includes a wireless 
identification device associated therewith that elec- 
tronically provides at least an identifier in response to 
a query for automatically establishing the chain of 
custody of said specimen, said wireless identification 
device being associated with the form such that 
de-associating the device from the form results in at 
least partial destruction of the form in a manner that is 
readily seen through visual inspection of the form. 

2. The business form of claim 1 wherein said wireless 
identification device comprises an RFID integrated circuit 
chip embedded within said form. 

3. The business form of claim 1 wherein said form 
includes at least one label, and said wireless identification 
device is embedded within said label. 

4. The business form of claim 1 wherein said form is 
especially adapted and structured for use with at least one 
medical specimen. 

5. The business form of claim 1 wherein the wireless 
identification device wirelessly provides an identifier distin- 
guishing said form from other similar forms in response to 
a wireless query. 

6. 1 he business form of claim 1 wherein said wireless 
identification device is passive or active. 

7. The business form of claim 1 wherein said wireless 
identification device is adhered directly to the specimen or 
to a container containing the specimen. 

8. A method of establishing a chain of custody compris- 
ing: 

associating a business form and a radio frequency iden- 
tification device with at least one object, said wireless 
identification device being associated with the form 
such that de-associating the device from the form 
results in at least partial destruction of the form in a 
manner that is readily seen through visual inspection of 
the form; and 

using both the business form and the radio frequency 
identification device in combination to establish a chain 
of custody for the object including querying said device 
and receiving a response that is automatically used to 
establish said chain of custody. 

9. The method of claim 8 wherein the object is a medical 
specimen. 

10. The method of claim 8 wherein said radio frequency 
identification device is embedded within at least a part of the 
business form. 

11. The method of claim 8 wherein the radio frequency 
identification device is afSxed to at least a part of the 
business form. 

12. The method of claim 8 wherein further including 
receiving at least identification information from said radio 
frequency identification device at a plurality of logging 
stations associated with the custody of said object. 

13. A method as in claim 8 wherein further including 
collecting information wirelessly provided by said radio 
frequency identification device at a plurality of different 

14. The method of claim 8 further comprising reporting 
information collected from said radio frequency identifica- 
tion device via a data network. 

15. The method of claim 8 wherein said radio frequency 
identification device is afSxed to a detachable portion of said 
business form, and said method includes detaching said 
detachable portion from said form and applying said detach- 
able portion to said object to provide tamper resistance and 
chain of custody tracking of the object. 

16. The method of claim 8 wherein said radio frequency 
identification device is afSxed to a label associated with said 
business form. 
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17. An information managing system comprising: 
a plurality of radio frequency identification device log- 
ging stations disparately located from one another, each 
said logging station receiving and logging information 
provided by a wireless identification device associated 5 
with a chain of custody form portion, said wireless 
identification device being associated with the form 
portion such that de-associating the device from the 
form results in at least partial destruction of the form in 
a manner that is readily seen through visual inspection lo 
of the form portion; and 



a data network allowing said logging stations to commu- 
nicate with one another and/or with a further, central- 
ized chain of custody database, 

wherein said logging stations and said network together 
provide electronic chain of custody information by 
querying said device and automatically using a 
response from said device to establish said electronic 
chain of custody information. 



